Monte Carlo simulations are used to study the transport properties of holes and electrons in a strained Si 
where cl2(Si) 0.650 Mbar and Cll(Si) 1.675 Mbar [1] . The strain arising from the mismatch in the lattice constant does not affect the electron effective masses, Fig. 1 . At the interface, k z 0, k x kcos(q)), ky k sin (0) and the transverse (or parallel) effective mass is defined as:
This depends on the energy and can be fitted with the following formula" Table I ). The energy band model that we assume in the Monte Carlo simulator consists of two sets of equivalent valleys either for electrons or holes [5] . We take into account Coulomb, surface-roughness and phonon scattering. Coulomb scattering takes into account three different sources: depletion layer, interface-trap and oxide charges. Phonon scattering causes three different types of processes [6] : transitions between states within a single valley via acoustic phonons (i.e. intravalley acoustic-phonon scattering) and nonpolar optical phonons (i.e. intravalley optical-phonon scattering), and transitions between different valleys via nonpolar optical phonons (i.e. intervalley scattering). The intravalley acoustic-phonon scattering involves phonons with low energies and is almost an elastic process. The intra-valence band optical-phonon scattering is induced by TO phonons of low momentum (Fig. 2) that the low-field electron mobility increases with Ge concentration and, for about x=0.3 it saturates at a ratio of 1.8 with respect to unstrained Si. These results agree with experimental data. The same kind of behavior is obtained in the bulk (i.e. in three-dimensional-transport) [7] . This is due to the energy split in the conduction band. In fact, aS AEpli increases, intervalley phonon scattering between the two sets of valleys is reduced (even though intervalley scattering between valleys in the same set is still active). When AEpli is much larger than the optical phonon energy involved in this proc- Distance from the source (microns) FIGURE 3 Electron drift velocity along the channel for a strained and unstrained Si layer ess (--65 meV), it is almost totally suppressed and the low-field mobility has increased to its highest value where saturation occurs.
For holes no saturation is observed. The low-field mobility increases almost linearly with the Ge concentration in the substrate. This behavior is due to the different way strain affects the valence band structure. In fact, we do have a splitting in energy between the light and heavy hole bands, but also the strain changes the parallel and perpendicular (Fig. 1) hole effective masses in the channel. These two effects combine together to give a linear increase of low-field mobility with Ge concentration. The results are in good agreement with available experimental data [8] .
Finally, an electric field pattern calculated from a MEDICI simulation for a typical nMOSFET with a strained channel has been used in a quasi_2D Monte Carlo simulator and it is found that the electron drift velocity along the channel in strained Si based devices is higher than in unstrained Si (Fig. 3) 
